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HOHFWULFDO IDXOWV FDQ EH GHWHFWHG WKURXJK QRLVHV DQGRU YLEUDWLRQV ZKLFK KDYH GLIIHUHQW DPSOLWXGH DQG IUHTXHQF\ DJDLQVW WKH
QRUPDOVRXQGRIWKHLQGXFWLRQPRWRU'LIIHUHQWYLEUDWLRQWUDQVGXFHUVFDQEHXVHGIRUQRLVHDQGYLEUDWLRQPHDVXUHPHQWVZLWKIDXOW
GHWHFWLRQSXUSRVH7KHFRQGLWLRQLQJFLUFXLWRIWKHYLEUDWLRQWUDQVGXFHUVFDQEHUHVLVWLYHW\SHDOVRDQGLQWKLVFDVHWKHYLEUDWLRQLV
FRQYHUWHGLQWRDYDULDWLRQRIUHVLVWDQFHVWUDLQJDXJHV)URPUHVLVWDQFHYDULDWLRQRIWKHVWUDLQJDXJHVDYROWDJHYDULDWLRQFDQEH
REWDLQHG ZLWK SURSHU FRQGLWLRQLQJ FLUFXLW 7KLV YROWDJH LV PHDVXUHG DQG DQDO\]HG WR REWDLQ WKH YLEUDWLRQ FRPSRQHQWV 7KH
DPSOLWXGH DQG IUHTXHQF\ RI WKH YLEUDWLRQ DUH FKDQJLQJ ZKHQ WKH IXQFWLRQLQJ FRQGLWLRQV RI WKH PDFKLQH DUH FKDQJLQJ ,W LV
LPSRUWDQWWRGHWHUPLQHWKHKDUPRQLFVSHFWUDRIWKHYLEUDWLRQIRUGLIIHUHQWIDXOWVDQGWRFRPSDUHZLWKWKHVSHFWUDFRUUHVSRQGLQJWR
WKHQRUPDO IXQFWLRQLQJRI WKHHOHFWULFDOPRWRU7ZRYLUWXDO LQVWUXPHQWVZHUHGHYHORSHG LQ/DE9LHZDQG/DE:LQGRZV&9, WR
PHDVXUH DQG DQDO\]H WKH YLEUDWLRQ 8VLQJ WKH YLUWXDO LQVWUXPHQWV WKH DFTXLUHG VLJQDO ZDV DQDO\]HG DQG WKH YLEUDWLRQ
FKDUDFWHULVWLFV DQG VSHFWUD ZHUH VWXGLHG LQ GLIIHUHQW FDVHV ,W LV VKRZQ WKURXJK VLPXODWLRQV DQG PHDVXUHPHQWV IRU D VPDOO
HOHFWULFDOPRWRUWKDWWKHZHDNEDVHLQIOXHQFHVWKHDPSOLWXGHRIIUHTXHQF\FRPSRQHQWVRIWKHKDUPRQLFVVSHFWUD
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH³3HWUX0DLRU´8QLYHUVLW\RI7LUJX0XUHV)DFXOW\RI(QJLQHHULQJ
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,QWURGXFWLRQ
9LEUDWLRQV DUH SUHVHQW HYHU\ZKHUH DQG LQIOXHQFH WKH ZRUNLQJ RI GHYLFHV 9LEUDWLRQV FDQ EH FKDUDFWHUL]HG LQ
PDQ\ZD\V WKHPRVW LPSRUWDQW YLEUDWLRQ W\SHV DUH XQLQWHQGHGYLEUDWLRQV SHUWXUEDWLRQV RU JHQHUDWHGYLEUDWLRQV
ZLWKNQRZQSDUDPHWHUV
7KH XQLQWHQGHG YLEUDWLRQVPD\ EH JHQHUDWHG E\PRWRUV WXUELQHVPDFKLQHWRROV DQG WKH\ DUH WUDQVPLWWHG E\
HQYLURQPHQW 'XUDEOH YLEUDWLRQ RU YLEUDWLRQV ZLWK KLJK DPSOLWXGH PD\ EH GHVWUXFWLYH 9LEUDWLRQ FDQ FDXVH
FRPPXQLFDWLRQORVVFDQDIIHFWWKHEHKDYLRXURIWKHV\VWHPDQGWKHLQVWUXPHQWORVHKLVSHUIRUPDQFH9LEUDWLRQVFDQ
EH DOVR WKHGLVWXUEDQFH VLGHRI D XVHIXOZRUN9LEUDWLRQVZLWKNQRZQSDUDPHWHUV DUHJHQHUDWHGRQSXUSRVH WRGR
VRPHWKLQJXVHIXOIRUH[DPSOHGHJUHDVLQJSLHFHV8QGHUVWDQGWKHFDXVHVRIYLEUDWLRQVDQGYLEUDWLRQPRQLWRULQJDQG
PHDVXUHPHQWLVYHU\LPSRUWDQW>@>@
7KHYLEUDWLRQFDQEHPHDVXUHGDWWKHRXWSXWRIWKHV\VWHPWRFRPSDUHWKHPHDVXUHGYDOXHVZLWKWKHPD[LPXP
DGPLVVLEOH YDOXHV WKLV LV WKH FDVH RI QRLVH DQG SHUWXUEDWLRQ GHWHFWLRQ 7KH SDUDPHWHUV RI WKH YLEUDWLRQ FDQ EH
PHDVXUHG DW WKH LQSXW RI WKH V\VWHP WR VHW WKHVH DW WKH HVWDEOLVKHG YDOXHV 7R WHVW WKH V\VWHP KRZ UHDFWV WR WKH
GLIIHUHQWH[WHUQDOIRUFHVDQGQRLVHVYLEUDWLRQVPXVWEHPHDVXUHGERWKDWWKHLQSXWDQGWKHRXWSXWRIWKHV\VWHP>@
)RUYLEUDWLRQPHDVXUHPHQWWKHUHDUHXVHGDFFHOHURPHWHUVEXWDOVRRWKHUVHQVRUVZKLFKDUHDEOHWRWDNHRYHULQWKH
ULJKWZD\WKHPRYHPHQW$FFHOHURPHWHUVKDYHLPSRUWDQWDGYDQWDJHVH[WUHPHO\ZLGHG\QDPLFUDQJHDOPRVWIUHHRI
QRLVHVXLWDEOHIRUVKRFNPHDVXUHPHQWDVZHOODV IRUDOPRVWLPSHUFHSWLEOHYLEUDWLRQ OLQHDULW\RYHUWKHLUG\QDPLF
UDQJHZLGHIUHTXHQF\UDQJHFRPSDFWDQGKLJKO\VHQVLWLYHQRPRYLQJSDUWVORQJVHUYLFHOLIHVHOIJHQHUDWLQJQR
H[WHUQDOSRZHUUHTXLUHGJUHDWYDULHW\RIPRGHOVDYDLODEOH IRUQHDUO\DQ\SXUSRVH LQWHJUDWLRQRI WKHRXWSXWVLJQDO
SURYLGHVYHORFLW\DQGGLVSODFHPHQWGHWHUPLQDWLRQ>@
$ UHDO PHFKDQLFDO V\VWHP ZLWK PDQ\ FRPSRQHQWV YLEUDWHV RVFLOODWHV GXULQJ KLV RSHUDWLQJ WLPH 7KH V\VWHP
FRPSRQHQWVDUHERXQGLQGLIIHUHQWZD\VDQGUHDFWLQGLIIHUHQWPDQQHUWRH[WHUQDOIRUFHVDQGWKLVGLIIHUHQFHVFDXVH
UHSHDWLQJ IRUFH DSSDULWLRQ 5HSHDWLQJ IRUFHV DUH GXH WR WKH URWDWLRQ RI LPEDODQFHG RU PLVDOLJQHG FRPSRQHQWV
,PEDODQFHLVFDXVHGE\FRUURGHGGHIRUPHGEURNHQSDUWVJDSVQRQXQLIRUPPDWHULDOGHQVLW\DQGFRPSRQHQWVL]HV
YDULDWLRQ0LVDOLJQPHQWV DUH FDXVHG E\ LQDFFXUDWH PRXQWLQJ GLVWRUWLRQV EDG DVVHPEO\:RUQ SLHFHV FDXVH DOVR
IRUFHDSSDULWLRQDQGXQGHVLUDEOHYLEUDWLRQV>@
5HSHDWLQJIRUFHFUHDWHVSUREOHPVDWUHVRQDQFH5HVRQDQFHVKRXOGDOZD\VEHDYRLGHGEHFDXVHGHWHUPLQHVLQYHU\
VKRUWWLPHVHYHUHGDPDJHV9LEUDWLRQPRQLWRULQJKHOSVWRILQGDQ\SUREOHPVWKDWPLJKWEHGHYHORSLQJDQGVRFDQEH
SUHYHQWGDPDJHVDQGTXDOLW\ORVVHV>@>@
,QGXFWLRQPRWRUVDUHLPSRUWDQWSDUWRIHTXLSPHQWVDQGWKHPRWRUUHOLDELOLW\KDVDJUHDWLQIOXHQFHRQWKHV\VWHP
DQGSURFHVVUHOLDELOLW\,QGXFWLRQPRWRUVDUHUXQQLQJLQQRLV\HQYLURQPHQWDQGSURGXFHVDOVRQRLVH7KHYLEUDWLRQ
FDXVHGE\GLIIHUHQWHTXLSPHQWVOHDGVWRGDPDJHVPHFKDQLFDOXVDJHRUHOHFWULFDOEUHDNGRZQV
0RQLWRULQJDQGDQDO\]LQJWKHYLEUDWLRQLQGLIIHUHQWSODFHVWKHFDXVHRIWKHYLEUDWLRQFDQEHGLVFRYHUHG>@>@
9LEUDWLRQVFDQEHFKDUDFWHUL]HGZLWKDPSOLWXGHDQGIUHTXHQF\$PSOLWXGHVKRZVKRZVWURQJO\WKHYLEUDWLRQLV
DQGIUHTXHQF\VKRZVWKHRVFLOODWLRQUDWHRIYLEUDWLRQ7KHDPSOLWXGHLVUHODWHGWRWKHVSHHGRIWKHPRYHPHQWDQGWR
WKH IRUFHZKLFKFDXVH WKHYLEUDWLRQ7KHSHDNRI WKHDPSOLWXGHVKRZV WKHKLJKHVWVSHHGDQG WKHUPVYDOXHRI WKH
DPSOLWXGHVKRZVWKHYLEUDWLRQHQHUJ\>@>@
9LEUDWLRQ DQDO\VLV FRQVLVWV RI DQ ))7 VSHFWUDO DQDO\VLV ZKLFK HVWDEOLVKHV WKH IUHTXHQF\ FRPSRQHQWV DQG WKH
DPSOLWXGHRIHDFKFRPSRQHQWRIWKHYLEUDWLRQ7KH))7VSHFWUXPPHDVXUHPHQWKDVDORWRILQIRUPDWLRQVRWKLVDUH
SHUIHFWIRUDQDO\]LQJDQGGLDJQRVLQJDZLGHYDULHW\RIIDXOWV
5HVLVWLYHYLEUDWLRQWUDQVGXFHUV
7KH YLEUDWLRQ WUDQVGXFHUV KDYH WZR SDUWV VHQVLQJ HOHPHQW DQG FRQYHUVLRQ FLUFXLW 7KH VHQVLQJ HOHPHQW LV
JHQHUDOO\DVHLVPLFPDVVW\SHLWLVIL[HGRQWKHPRYLQJERG\DQGWDNHVRYHUWKHPRYHPHQWSUHFLVHO\7KHVLPSOHVW
PRGHORI WKH VHQVLQJHOHPHQWRI WKHYLEUDWLRQ WUDQVGXFHUV LV DPDVVVSULQJGDPSHU V\VWHP7KHPRYHPHQWRI WKH
VHLVPLFPDVVFDQEHGHVFULEHGZLWKWKHHTXDWLRQ
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7KH PHDQLQJV RI WKH FRHIILFLHQWV DUHP LV WKH VHLVPLF PDVV N LV VSULQJLQHVV FRHIILFLHQW F LV WKH GDPSLQJ
FRHIILFLHQWDLVWKHDFFHOHUDWLRQDQG)LVWKHIRUFH'HSHQGLQJRQWKHUHODWLRQEHWZHHQPNDQGFWKHPRYHPHQWRI
WKHVHLVPLFPDVVLVSURSRUWLRQDOZLWKGLVSODFHPHQWRUYHORFLW\RUDFFHOHUDWLRQRIWKHERG\>@
)RUDFFHOHUDWLRQPHDVXUHPHQWPDQGFDUHVPDOOQHJOLJLEOHDJDLQVWNDQGWKHVHLVPLFPDVVHTXDWLRQLV
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7KHFRQGLWLRQLQJFLUFXLWFRQYHUWVWKHQRQHOHFWULFDOTXDQWLW\LQDYROWDJHRURWKHUHOHFWULFDOTXDQWLW\
7KHFRQYHUVLRQFLUFXLWFDQEHUHVLVWLYHLQGXFWLYHRUFDSDFLWLYHW\SH7KHUHVLVWLYHFRQGLWLRQLQJFLUFXLWFRQYHUWV
WKHPRWLRQ\ZKLFKLVSURSRUWLRQDOZLWKWKHDFFHOHUDWLRQLQWRDUHVLVWLYHYDULDWLRQ>@
$V D UHVLVWLYH W\SH FRQYHUVLRQ FLUFXLW FDQ EH XVH VWUDLQ JDXJHV LQ GLIIHUHQWLDO FRQQHFWLRQ 7KH VWUDLQ JDXJHV
FRQVLVWRIDSDWWHUQRIUHVLVWLYHFRQGXFWRUPRXQWHGRQDLVRODWLQJEDFNLQJPDWHULDO7KH\KDYHGLIIHUHQWVKDSHVDQG
VL]HVWRVXLWGLIIHUHQWDSSOLFDWLRQV
,IDQH[WHUQDO IRUFHDFWVRQWKHUHVLVWLYHIRLO WKHUHVLVWDQFHRIWKHIRLOFKDQJHV*HQHUDOO\WKHVWUDLQJDXJHVDUH
XVHG E\ IRUFH RU SUHVVXUH PHDVXUHPHQWV 9LEUDWLRQV DUH SURGXFHG E\ UHSHDWLQJ IRUFHV VR WKHVH IRUFHV FDQ EH
GHWHFWHGE\VWUDLQJDXJHVDQGWKURXJKWKLVYLEUDWLRQDQDO\VLVFDQEHPDGH
7KHVWUDLQJDXJHVDUHFRQQHFWHGLQD:KHDWVWRQHEULGJHFLUFXLWLQFRPELQDWLRQRIRQHWZRRUIRXUDFWLYHJDXJHV
7KHPRVWFRPPRQVWUXFWXUHLVZLWKWZRDFWLYHJDXJHVPRXQWHGGLIIHUHQWLDOO\7KHVWDLQJDXJHVDUHVROGHUHGWRDQ
HODVWLFODPHOODRQZKLFKWKHIRUFHDFWV7KHWZRJDXJHVDUHVROGHUHGQHDUWRWKHIL[HGSDUWRIWKHODPHOODRSSRVLWHWR
WKHVLWHZKHUHWKHIRUFHDFWV7KHLQWHUQDOWHQVLRQVZKLFKDSSHDULQWKHODPHOODGXHWRWKHIRUFHRUYLEUDWLRQDUHPRUH
SRZHUIXOLQWKLVVLGHDQGWKHYDULDWLRQVRIWKHUHVLVWLYHIRLODUHHPSKDVL]HG
7KHVWUDLQJDXJHVPRXQWHGGLIIHUHQWLDOO\DUHFRQQHFWHGLQWKHQHDUE\DUPVRIWKHEULGJHWRUDLVHWKHVHQVLELOLW\
7KHRWKHUWZRUHVLVWRUVLQWKHEULGJHDUHRIFORVHYDOXHWRWKHQRPLQDOUHVLVWDQFHRIWKHVWDLQJDXJHV7KHUHLVJLYHQ
WKHSRVVLELOLW\WREDODQFHWKHEULGJHZLWKRXWYLEUDWLRQV
)LJXUHVKRZVWKHHODVWLFODPHOODZLWKWKHVWUDLQJDXJHVDQGWKH:KHDWVWRQHEULGJHVWUXFWXUH









)LJ7KHHODVWLFODPHOODZLWKWKHVWUDLQJDXJHVDQGWKH:KHDWVWRQHEULGJHVWUXFWXUH

7KHRXWSXWWHQVLRQRIWKHEULGJHLVGHSHQGLQJRQWKHYDULDWLRQRIWKHVWUDLQJDXJHVUHVLVWLYLW\DQGLVJLYHQE\
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,QWKLVHTXDWLRQ'5LVWKHUHVLVWDQFHPRGLILFDWLRQRIWKHVWUDLQJDXJHVGXHWRWKHYLEUDWLRQ%HFDXVH'55WKH
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7KHRXWSXWWHQVLRQRIWKHEULGJHLVWDNLQJRYHUE\DQLQVWUXPHQWDWLRQDPSOLILHU7KLVFRQYHUWWKHIORDWLQJRXWSXW
WHQVLRQRIWKHEULGJHLQDWHQVLRQUHODWHGWR*1'DQGDOORZVDQHDV\DPSOLILFDWLRQVHWWLQJWKURXJK3D
7KH DFTXLUHG YROWDJH LV DSSOLHG WR DQ DQDORJGLJLWDO FRQYHUWHU $'& W\SH ZLWK ELWV UHVROXWLRQ 7KH
PHDVXUHGPHFKDQLFDOYLEUDWLRQKDVORZIUHTXHQF\WKHUHIRUHLVQRWQHHGDQWLDOLDVLQJILOWHUDQGVDPSOHKROGFLUFXLW
7KH FRQYHUVLRQ UHVXOW LV WDNLQJ RYHU WKURXJK SDUDOOHO SRUW DQG DQDO\VHG E\ WKH YLUWXDO LQVWUXPHQW GHYHORSHG LQ
/DE:LQGRZV&9,>@
,QWKHRWKHUFDVHWKHRXWSXWYROWDJHRIWKHLQVWUXPHQWDWLRQDPSOLILHULVDSSOLHGWRWKHLQSXWRIWKHGDWDDFTXLVLWLRQ
ERDUG3&,W\SHDQGDQDO\]HGE\DQRWKHUYLUWXDOLQVWUXPHQWGHYHORSHGLQ/DE9LHZ
9LUWXDOLQVWUXPHQWVIRUPRWRUYLEUDWLRQDQDO\VLV
7ZR YLUWXDO LQVWUXPHQWV ZHUH GHYHORSHG IRU YLEUDWLRQ PHDVXUHPHQW DQG DQDO\VLV 7KH YLUWXDO LQVWUXPHQW
GHYHORSHGLQ/DE:LQGRZV&9,DOORZVYLVXDOL]LQJWKHDFTXLUHGVLJQDODQGWKHILOWHUHGVLJQDO7KHILOWHUSDUDPHWHUV
FDQ EH VHW ZKLFK SHUPLW WR UHPRYH GLIIHUHQW IUHTXHQFLHV FRPSRQHQWV 7KH YLUWXDO LQVWUXPHQW DOORZV VDYLQJ WKH
DFTXLUHGVLJQDOIRUIXUWKHUDQDO\VLV%\VHWWLQJWKHIUHTXHQF\DQGWLPHDWWKHDFTXLVLWLRQSDUWWKHSURSHUQXPEHURI
SRLQWVFDQEHVHWWRSORWDQGVDYHWKHDFTXLUHGVLJQDOVKDUSDVSRVVLEOH)LJXUHVKRZVWKHYLEUDWLRQSURGXFHGE\D
VPDOOLQGXFWLRQPRWRUDWRQVZLWFKLQJ

)LJ)URQWSDQHORIWKHYLUWXDOLQVWUXPHQWZLWKWKHHOHFWULFDOPRWRUYLEUDWLRQE\RQVZLWFKLQJ
7KHHODVWLFODPHOODZLWKWKHVWUDLQJDXJHVLVIL[HGDWWKHPRWRUIUDPHDQGPHDVXUHVWKHKRUL]RQWDOFRPSRQHQWRI
WKHYLEUDWLRQ7KHGUDZEDFNRIWKLVW\SHRIYLEUDWLRQVHQVRULVWKDWPHDVXUHVWKHYLEUDWLRQRQO\LQRQHGLUHFWLRQ7R
PHDVXUHRWKHUYLEUDWLRQFRPSRQHQWVWKHIL[LQJPDQQHUVKRXOGEHFKDQJHG
7KHYLUWXDOLQVWUXPHQWGHYHORSHGLQ/DE9LHZXVHDGDWDDFTXLVLWLRQERDUG3&,W\SH7KLVGDWDDFTXLVLWLRQ
ERDUGXVHVDELWV$'FRQYHUWHUZLWKDVDPSOLQJUDWHN6VE\XVLQJRQHFKDQQHOZKLFKLVPRUHVHQVLEOHDVWKH
$'&W\SHFRQYHUWHU7KHGHYHORSHGYLUWXDOLQVWUXPHQWKDVDVLPXODWLRQSDUWDQGDUHDOVLJQDODFTXLVLWLRQSDUW
$WWKHVLPXODWLRQSDUWYLEUDWLRQZLWKGLIIHUHQWNQRZQIUHTXHQF\FRPSRQHQWFDQEHSURGXFHGDQGWKHDFFHOHUDWLRQ
VSHHGDQGGLVSODFHPHQWRIWKHYLEUDWLRQDUHFDOFXODWHG>@
$WWKHUHDOVLJQDODFTXLVLWLRQSDUWWKHYLEUDWLRQVLJQDOLVPHDVXUHGDQGDQDO\]HG7KHIUHTXHQF\FRPSRQHQWVDUH
GHWHUPLQDWHWKURXJK))7VSHFWUDODQDO\VLV)LJXUHVKRZVWKHYLEUDWLRQSURGXFHGE\WKHVPDOOLQGXFWLRQPRWRUDW
RQVZLWFKLQJLQVLPLODUFRQGLWLRQDVSUHVHQWHGLQILJXUHDQGWKHSURSHUIUHTXHQF\FRPSRQHQWV
,W FDQ EH REVHUYHG D IHZ IUHTXHQF\ FRPSRQHQWV ZLWK VPDOO DPSOLWXGH DQG ORZ IUHTXHQF\ DW VWDUW ZKLFK DUH
LQFUHDVLQJ LQ WLPH 7KH YLEUDWLRQ FDQ EH YLVXDOL]HG PRUH DFFXUDWHO\ EHFDXVH WKH DFTXLVLWLRQ ERDUG KDV D KLJKHU
UHVROXWLRQ
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,QGXFWLRQPRWRU YLEUDWLRQV DUHGXH WR HOHFWULFDO FDXVHVRUPHFKDQLFDO FDXVHV(OHFWULFDO FDXVHV FDQEHEURNHQ
URWRUEDURUVKRUWFLUFXLWRIDSDUWRIWKHZLQGLQJ$OVRIOX[YDULDWLRQDURXQGWKHVWDWRUZKLFKSURGXFHVDYDULDWLRQRI
DWWUDFWLYHIRUFHEHWZHHQWKHVWDWRUDQGURWRUFDQFDXVHYLEUDWLRQV,PSRUWDQWPHFKDQLFDOFDXVHVDUHPRWRUXQEDODQFH
LPSURSHUEDVHRUEHDULQJXVDJH$GGLWLRQDOO\DQRLV\HQYLURQPHQWFDQLQIOXHQFHWKHZKROHHTXLSPHQWYLEUDWLRQ


)LJ9LUWXDOLQVWUXPHQWIURQWSDQHOLQ/DE9LHZZLWKIUHTXHQF\FRPSRQHQWVE\RQVZLWFKLQJ
7KHPRWRUEDVHW\SHLQIOXHQFHVWKHYLEUDWLRQLQKRUL]RQWDOGLUHFWLRQ7RLGHQWLI\WKHFDXVHRIWKHYLEUDWLRQWKLV
PXVWEHPHDVXUHG LQERWKGLUHFWLRQVKRUL]RQWDO DQGYHUWLFDO WR7RYHULI\ WKHPRWRUEDVH WKHKRUL]RQWDOYLEUDWLRQ
VKRXOGEHPHDVXUHGDWGLIIHUHQWSODFHVRQWKHPRWRUDQGWKHQFRPSDUHZLWKWKHYLEUDWLRQOHYHODWWKHPRWRUEHDULQJ
7KHYLEUDWLRQFDXVHGE\LPSURSHUEDVHFDQEHUHGXFHGE\XVLQJDPRUHULJLGEDVH>@
7KHPRWLRQHTXDWLRQVIRUDQ LQGXFWLRQPRWRUUHSUHVHQWHGWKURXJKDVLPSOLILHGVWUXFWXUHZDVSUHVHQWHGLQ>@
7KH GHGXFHG HTXDWLRQV DUH SURSHU IRU V\VWHPV ZLWK WZR GHJUHH RI IUHHGRP >@ 6LPXODWLRQV EDVHG RQ WKHVH
HTXDWLRQV VKRZV WKH LQIOXHQFH RI WKH PRWRU EDVH W\SH RQ YLEUDWLRQ VSHFWUD 7KH REWDLQHG DPSOLWXGHIUHTXHQF\
FKDUDFWHULVWLFKDVVPDOODPSOLWXGHPRGLILFDWLRQRIWKHORZIUHTXHQF\FRPSRQHQWVGXHWRWKHPRWRUEDVHW\SH
7KLVVPDOODPSOLWXGHYDULDWLRQRIWKHORZIUHTXHQF\FRPSRQHQWVZDVGHWHFWHGXVLQJWKHHODVWLFODPHOODZLWKWKH
VWUDLQJDXJHVIL[HGWRWKHPRWRUIUDPH7KHLQGXFWLRQPRWRUZDVSXWRQGLIIHUHQWEDVHVRQDULJLGEDVHDQGQH[WRQ
VRIWEDVHV$WRQVZLWFKLQJWKHPRWRUYLEUDWLRQLVVWURQJHULIWKHEDVHLVLPSURSHU7KHPHDVXUHGPRWRUYLEUDWLRQRQ
WKHVRIWEDVHDQGWKHDPSOLWXGHVSHFWUDDUHSUHVHQWHGRQILJXUH


)LJ0RWRUYLEUDWLRQVRQVRIWEDVHDQGWKHDPSOLWXGHVSHFWUD
7KHDPSOLWXGHVSHFWUXPVKRZVDYLVLEOHGLIIHUHQFHEHWZHHQWKHULJLGEDVHDQGWKHVRIWEDVH7KHDPSOLWXGHRI
WKH ORZ IUHTXHQF\ FRPSRQHQWV LV KLJKHU LQ FDVH RI VRIW EDVH FRPSDUDWLYH ZLWK WKH FDVH RI ULJLG EDVH7KHPRUH
LPSURSHUWKHEDVHRIWKHPRWRULVPRUHWKHKDUPRQLFVDPSOLWXGHULVH
)RUODUJHULQGXFWLRQPRWRUWKDQXVHGLQWKLVH[SHULHQFHEDVHW\SHDQGLPSURSHUFODPSLQJFDXVHODUJHUYLEUDWLRQV
ZLWKPDQ\KDUPRQLFVKDYLQJODUJHUDPSOLWXGH
&RQFOXVLRQV
,QGXFWLRQPRWRUVDUHLPSRUWDQWSDUWRISODQWVDQGWKHPRWRUUHOLDELOLW\LQIOXHQFHVWKHIXQFWLRQLQJRIWKHSURFHVV
0RQLWRULQJDQGDQDO\]LQJWKHYLEUDWLRQWKHFDXVHRIWKHYLEUDWLRQZURQJIXQFWLRQLQJDQGIDXOWVFDQEHGLVFRYHUHG
DQGSUHYHQW
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)RU YLEUDWLRQ PHDVXUHPHQW FDQ EH XVHG DOVR VWUDLQ JDXJHV LQ GLIIHUHQWLDO FRQQHFWLRQ 6WUDLQ JDXJHV DUH XVHG
HVSHFLDOO\ DW IRUFHPHDVXUHPHQWV EXW YLEUDWLRQV DUH SURGXFHG E\ IRUFHV LW PHDQV WKH\ FDQ EH XVHG DW YLEUDWLRQ
PHDVXUHPHQWV7KHSURSHUFRQGLWLRQLQJFLUFXLWDQGIL[LQJDUHLPSRUWDQWLQPHDVXUHPHQWSUHFLVLRQ
7KHGLVDGYDQWDJHRIVWUDLQJDXJHVLVWKDWWKH\PHDVXUHRQO\LQRQHGLUHFWLRQDQGLWQHHGVWRFKDQJHWKHLUSRVLWLRQ
IRUPHDVXULQJLQSHUSHQGLFXODUO\GLUHFWLRQ7KHSRVLWLRQLQJDQGIL[LQJRIWKHVWUDLQJDXJHVDQGWKHXVHGFRQGLWLRQLQJ
FLUFXLWKDVDELJLQIOXHQFHRQWKHPHDVXUHPHQWSUHFLVLRQ
,QGXFWLRQPRWRUYLEUDWLRQVKDYHVHYHUDOFDXVHVRQHRI WKLVDUHGXH WR LPSURSHUEDVH W\SH9LUWXDO LQVWUXPHQWV
ZHUH GHYHORSHG WR PHDVXUH DQG DQDO\]H WKH YLEUDWLRQ RI DQ LQGXFWLRQ PRWRU FODPSLQJ LQ GLIIHUHQW ZD\V 7KH
DPSOLWXGHIUHTXHQF\VSHFWUXPVKRZVDVPDOODPSOLWXGHYDULDWLRQRIKDUPRQLFVLQFDVHRIVRIWEDVH
7KHPHDVXUHPHQWV\VWHPFDQEHLPSURYHE\XVLQJIRXUVWUDLQJDXJHVJURXSLQJLQWZRSDLUVDQGFRQQHFWHGLQWZR
:KHDWVWRQH EULGJH 7KH YLUWXDO LQVWUXPHQWV FKDQQHOV QHHG WR EH H[WHQGHG 7KH YLUWXDO LQVWUXPHQW FDQ EH DOVR
HQODUJHGZLWKPRUHIXQFWLRQVDQGDQDO\VLVW\SH
$FNQRZOHGJHPHQWV
7KLVSDSHULVEDVHGXSRQZRUNVXSSRUWHGE\WKH(QHUJ\DQG(OHFWURWHFKQRORJLHV0DQDJHPHQWUHVHDUFK&HQWHU

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